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SEISMOLOGY. 
W. J. HUMPHBEYS, Professor in Charge. 

[Dated Weather Bureau, Washington, D. C., July 2,1919.1 

TABLE 1.-Noninsbumental earthquake reporb, May, 1919. 
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MONTHLY WEATHER REVIEW. 
TABLE 2.-Imtrumental seismological reports, May, 1919. 

[For sfgniaeance of symbols am REVIEW for January, 1919, p. 69.1 

(Time used Mean Qrepmwlch, mldnight to midnight. h'ommlatur8: Internatmal.) 

p p km. ..................... ............................ ............................ ............................ ............................ 
20 .............. .............. 30 .......I 

MAY, 1910 

H.m.8.  Sm. I p 
1 3 1  - ....... 1 
1 35 - 
1 36 - 
1 42 - 
1 5 0 -  
2 0 0 -  

p km. ..................... ............................ ............................ 
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............................ 

LN.... 
LE .... 
c.  .... 
Fm .... 
FN .... 
P..... 
MN .... 
L m  .... 
Mm.... 
C. .... 
F. .... 
F. .... 
I.; .... 
F. .... 

CN .... 

12 20 - ............................ Distinct wavelets 
1.104-1 .......I ....... I ....... I ....... 1 0IlJZ-W. 

eP.... 
ePn. .. 
Ln .... 
LE .... 
Y. .... 
M" .... 
CN .... 
Cm .... 
FN .... 
Fm .... 

20 04 56 ............................ 1 Indefinite. 
20 MI 25 ............................ Just one wave. 
20 20 00 ............................ 
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....... 
6 

..................... ....... ............................ I '  
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P ..... 1 05 10 ..................... 
PR ,... 1 08 52 ............................ 
PRz ... 1 1 0 4 0  
fi ..... 1 I6 13 
L ..... 1 3 4  - 40 
L..... 1 4 2 -  20 
L ..... 1 4 8 -  I6 
F ..... 3 40 - 
5.. ... 20 I? 30 
L ..... 2 0 ~ 3 0  40 
L ..... 20 39 40 18 
L ..... 2 0 4 9 -  20 
L ..... 21 04 - 16 
F ..... 22 40 - 

....... ea ..... 9 56 SO 
F. . . . .  10 10 10 

....... e ...... in  42 10 
S...... 10 45 07 
L?. ... 10 47 10 

....... P ..... 4 27 10 
e1. .... 4 40 35 
F ..... 5 1 5 0 0  

9 ...... 1 2 1 2 0 4  
eL .... 12 24 45 
L ..... 12 3030 16 
F ..... 12 50 - 

....... eP .... 20 01 00 ..................... 

1 F.... .  11 1.5 00 
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....... P ..... 12 03 36 ..................... 
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Alabama. Mobile. Spen Hill Col&ge. Earthquake Station. 
cynl guhhann, s. J. 

California. Point Loma. Raja I'bga d d e r n y .  F. J. Dick. 

Instrument: Twocomponent, C. D. West selsmoscope. 
Lat., 8 O  43' 03" N.: long., 117' 15' 10" W. Elevation, 91.4 meters. 

Lot., 30' 41' 44" N.; long., 88' 08' 46" W. Elwation, 60 meters. 

Instrument: Wfachert 80 kg.; astatic, horizontal pendulum. 

(No earthquake recorded d u h g  May, 1919.) 
1919. I 1 IH.m.6 .1  See. 1 c 1 ....... km. 1 Tremors during 24 May 22 ................................. *m hours recedlng 

15b on&tegimn. 
I I I 1 I I 

*Amplitude on instrument. 

California. Santn Clara. Uniue-mity of Santa Clara. J. S .  Ricard, 5. J. 

(See record of the Seismographic Sbtion, Univemity of Smta Clara.) 

Colorado. Dmrer. Sacred Hmrt CnlEeqe. Earthquake Station. A. W. 
Forstall, S. J. 

Lat., 39O 40' 36" N.: long., lMu 513' 54" W. Elevation, 1,855 meters. 
Instrument: Wlechert SO-kg., astatle, horizontal pendulum. 

Instrumental eonstants ........ 

Lat., 37' !XI' 36" N.; long., l2lD 57' 03" W. Elevation, 27.43 meters. 

Alaska. Sitka. Magmtk Obueruatorv. U. 5. Coast and Geodetic 
Survey. F. P. Ulrich. 
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*Trace amplltude. 

District of Columbia. Wiashingfon. U. S. Weather Bureau. 
I&., 38O 5.1' 12" N.; long., 77" 03' 03" W. Elevation, 21 meters. 

Instrument: Marvln (vertical pendulum), undamped. Mechanical registratlon. 
I' To 

Instrumental constants.. 110 6.4 

I 6 I ....... I ....... I ....... 1 
M. ::::::I .... 
M" .... 
FN .... 
Fm ....I 

10 24 14 
10 24 28 
10 24 52 
10 24 57 
10 27 20 
10 44 50 

FBI t In Sitka. 

~ 

...... 

...... 

1919. 
May 1 

4 27 00 .. 4 28 00 
Nothing on N-8. 

F. .... 4 36 
2 

Arizona. Tuaon. Maputk Obsenratory. U. 5. Comt and Geodetic 
Survey. Wm. H. Cullum. 

Instruments: Two Boreh-Omorl, 10 and I2 kg. 
],at., 32- 14' 48" N.; l q . ,  110' 50'08" W. Elevation, 769.6 meters. 

V TI 
I m t ~ m t a l ~ t a n t s . . ~  io" ;; 

3 .... 
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6 

....... 1 asr. .. I 1 14 15 1 .............. Sn. 1 ' 1 '10 (..!?.I NotbingonE-W. 
Fn .... 1 4 2  .............................. 

....... L" .... 20 21 30 ..................... Y and 8 maaked h 
. 1 Mn .... 120 23 20 I :: I ....... 1 100 I ....... 1 delecthe record: 
CN. ... a 32 .. 12 ..................... Chly a falnt rec- 
FH .... 21 05 .............................. ordon E-W. 

-- 
California. Bwkeley. U-~&ersity of Cal<for&. 

(See Bulletin of the Seismographic Stations, University of California.) 

California. Moicnt Hcniiilton. Lick Observatoy. 

(See Bulletin of the Seismographic Stations, University of California.) 

Lst., 37O s r  16" N.: lung., 12Y 15*a7" W. Elevation, 85.4 metera. 

Lat., 37O 20' 2.4'' N.; long., l2 lo  38' 84" W. Elevation, 1,BI.f meters. 
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km. 
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361 

P..... 
L..... 
Y..... c ..... 
F _._.. 

District of Columbia. Washin ton. Georgetown University. 
F. A. Toncforf, S. J. 

H.m.s. 
101 08 
lo8 12 
123 00 
129.. 
420.. 

Lat., 38' 54' 25" N.; long., 77' 04' 24" W. Elevation, 42.4 meters. Subsoil: Decayed 
diorite. 

Instruments: Wiechert 200 kg. astatic horizontal pendulums, 80 kg. vertlcal. 
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L? .... 
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F ..... 

Y TO e 
E 165 5.4 0 

z 8y) s.0 0 
Instrumentalconstants.. 

4 2 4 0 0  ............................ 
4 27 48 !XI ..................... 
43700 18 w .............. 
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L ..... 5 43 24 1:. ..................... 
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C ..... 5 58 .............................. 
F ..... 1003../ 20 ..................... 
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- 

and from aO:18:30 
to20:18:48. 

Ap arently two 
S E O c k S .  

The twophases(1 
may be P and $ 
eomsponding to 
L judgingb the 
ti;neintervaL.. 

F L.' .... 1 % gc I '%I l.-~...l...~...l.~~-.l Does not show on ..... 6 40 .............................. N-9. 

cP .... 
P,R.. 
SN .... 
Sm .... 
eL .... 
eL. ... 
Ym .... 

em-. .. -1 2 36 19 1.. .... -1.. ..... 1. ..... -1.. ...-.I Microseisms pw% 
eL. ... 3 02 12 18 ..................... ent. 
eL,?.. 3 02 la 18 ..................... 
F ..... 353 .............................. 

1 05 13 1 ....... .......I .............. Heavy 
1 08 57 ........................ ...-.I isms p e n t .  

137 12 27 ..................... 
137 12 11 ..................... 

microse- 
116 13 ............................ 
116 16 ............................ 
1 43 10 21 *700 .............. 1 F. 4h. 

Verlical ...... ...... ..... 

P ..... is ..... 
eL .... 
M ..... c ..... 
F ..... 

10 21 54 I a0 ....... I .............. 
10 25 42 20 ..................... 
in 30 .............................. 
10 40 .. 
1130.: 20 ..................... 
10 35 .. 1 ;; *4001 .............. ..................... 

IP ..... 
I ...... 1 O'l 43 
9 ..... 1 1 6  1: 
eL .... 1 86 00 

P ..... 
rL .... 
Y ..... 
C' ...... 
F ..... 
eP .... 
CL .... 
M ..... 
F. .... 
I. ..... 
M ..... 
F ..... 
eP .... 
L ..... 
M ..... 
c ...... 
F ..... 
P ..... 
F ..... 

Does not show on 

00 40 ............................ microse- 
12 3: 

..................... !: } ai { N-8. 

00 49 ............................ "KZprescnt. 

192530 ............................ 
19 30 .............................. I 
19 31 18 15 *XJLl .............. 
19 40 .. 20 ..................... 
21 26 ......................... A few Isolated 
124 51 IS ..................... 
135 .............................. 
1 42 30 19 *lo0 .............. 
154 

10 40 30 ............................ 
10 41 00 19 *lo0 .............. 
10 43 .............................. 
4 19 12 20 ..................... 
425 .............................. 
12806 ....... 'W'.............. 
431.. a0 ..................... 
15217 ............................ 
4 33 36 ....... *a00 .............. Local tremors-  
4 15 .. 20 ..................... waveairrcgular.' 

tremors. 

....................... 

............................ 
27 ..................... 
22 ..................... ....... *700 ....... .. 16 '1,900 .............. F, 231. 

B S ...... 110 41 05 1 ......., .......... ....,.... ... ...... 10 45 15 ............................ 
eL.9.. 10 47 12 6 ..................... 
F ..... 11 60 .............................. 
01 ..... 
enr ..... 
3 1  ..... 
BL .... 
F ..... 
BP N... 
BPE .. 
9 ...... 
3L .... 

4 27 15 ............................ 
4 32 .............................. 
4 32 43 ............................ 
4 41 00 11 ..................... 
4 47 .............................. 
12 03 18 ............................ Heavy mierose 
12 03 20 ............................ isms present. 
12 12 01 ............................ 
12 30 06 13 ..................... F, lah. 

Trace amplitude. 

c..... 
F ..... 
?P .... 
'L .... 
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P 

)I' .... 3s ..... 
3L .... 
M ..... 
3 ...... 
F ..... 
9P .... 

..... 

Hawaii. Honolulu. Magnetic Obacniatory. U. S .  Coaat and GeodeYc 
Survey. Frank Neumann. 

Instrument: Milne seismograph of the Seismological Committee of the BritishAssocia- 
tion. 

Lat., 21' 19' 12" N.; long., 158' 03' 48" W. Elevatlon, 15.2 meters. 

To 
Instrumental constant..l8.4. Sensitireness 0.40 arc tilt-1 mm. 12 1s .............................. 

12 55 .. 19 ..................... 
3 39 4s ............................ 

1s *a00 .............. 
400.. 18 
; :; ~ ............................ 

..................... 
17 40 24 ............................ PiStalnt. LIsOb- 
17 45 48 20 .......I ............. scured by other 
17 49 30 .............. 1: ............. 
17 54 .. 20 .Po0 .............. 
18 04 .. 17 ..................... 
18 21 .. 20 ..................... 
3 22 .............................. 

activity. 

L ..... j 3 25 
M ..... 3 30 .. .............................. 20 *200 .............. 
F ..... I 3 54 .. I Tremors for several 

hours. 
............................ 

Hawaii. Honolulu. Magnetic Obsmato y-Contiuued. 

-- 
1919. 

May 1 

1 

2 
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. a .  
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.. 
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00 

12 
00 
18 
00 

L ..... 2 2 5 8 . .  20 ..................... 
M ..... 123 11 30 1 20 I *l ml ....... I ....... I 
F ..... 2 3 5 3 . .  ............................ 

Sac. p p km. 
19 ..................... ....... *.100 .............. .............................. .............................. 
18 ..................... ....... w .............. .............................. .............................. 
19 ..................... 
19 ..................... 

. . a 0  ..................... 
............................ 

20*2,500 .............. 

L.. . . .  
Y... . .  
c . . . . .  
F..... 
L.... .  
M..... 
c..... 
F..... 
P.... .  s...... 
L.... .  
Y..... 
C..... 

E. m 
5 46 
6 51 
700 
7 16 
21 3s 
21 58 
2202 
23 14 

2 15 
2 22 
2 25 
2 z4 
241 

L ..... 5 12 .............................. 
hi ..... I 5 1531) I a0 1 *im/ ....... I ....... I 
F ..... 518 .............................. 

eL .... 1'3 35 .............................. 
M ..... 1 is 43 30 I a0 1 *XI[ ....... 1 ....... 1 
F ..... 18 49 .............................. 
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TABLE 2.-Instrunaental e h l O @ a l  reports, May,  1919-Continued. 

P .... 1 
s. ..... 
Lm .... 
L. .... 
LE.... 
FE .... 

MAY, 1919 

P?. ... 
3. ..... 
L..... 
L ..... 
F ..... 
J...... 
L... .. 
L..... 

r?. ... 

2 21 11 
2 31 40 
2 58 00 
3 04 .. 
5 20 .. 
8 10 20 
6 32 3p 
7 06 00 

5 ~ S O F ,  

25 

.................... 9,310 ........................... 

iP ..... 
PR.. . 
S...... 
L..... 
L..... 
L..... 
F ..... 

104 35 
107  54 
1 15 00 
131  42 
14?00  
2 02 55 
6 20 .. 

P..... 
s...... 
L..... 
L..... 

22 5508 
23 os 05 
23 25 W 
23 33 00 

......I 
18 I 

I 
I 18 

..................... ..................... 
........................... 
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SP ..... 
LP... . 
L..... 
F.. .. 

4 34 33 
4 5530 
5 01 .. 
630 .. ........ ... 

P. .... 
Qx .... 
S.. ... 
eL N... 
e L .  .. 
ME .... 
MN .... 
FN 

i 1919. 
May 3 PN. 

1 C, .... .... 

E.nl.8. See. 1 p j~ km. .............. .............. 
105 25 4 ................... portlons of E-# 
116 14 ............. A:: ............ IVB h 1 y  dlS- 
1 16 19 5 ....... I .............. d b h  
1 38 50 .............. I.. ............ 
1 42 00 ............................. 
1 51 00 15 1 10 1 .............. 
1 54 37 I6 ....... 80 ....... 
3 10 
2 OS .. 15 ..................... 

1 05 14 1 L b d  SUceeedi 

.............................. 

P..... 
L _.__. 
L ._._. 
F ..... 
s... ... 19 59 20 

20 31 .. 
20 50 _. 
2310.. 

20 10 sa 

P..... 
s...... 
L..... 
L ..-.. 
L..... 
L ..... 

53248 
5 43 00 
6 02 a0 
6 0 s . .  
G 15 . 
630..  

e&. .. 
ePN..- 
eLN..- 
eLm.. . 
MN .... 
ME .... c.. ... 
CN .... 

20 02 45 ....... I. ..... -1.. ............ 
1: ............. 

20 03 51 .............. ~ .............. 
2034 ............................. 
20 50 00 20 1 ....... 170 ....... 
21 01 20 M I  401 .............. 
21 11 .. ...................... 
21 18 .. 17 I ..................... 

a~ a~ ................ I 
F. .... 21 39 .. 
FN .... 122 li 

I6 1 .............. 1 ....... ......... I ....... 1 ....... I ....... 
PP. ... 
S...... 
L. .... 
L..... 

10 19 30 
10 32 242 
10 59 00 
11 18 w 

.......................... 
16 1 ....... 1: ... ...,......./....... 

....... I. .................... 

.............I ....... 

....... ...... .... ....... 
......... 

eL .... 
e...... 
F ..... 

F ..... 4 42 .. 
9 53 54 

1005.. 

5 io .. 

L1 .... 
F ..... 
cL .... 
L..... 
L ..... 
F .___. 

10 44 .. 
11 30 .. 
22 44 .. 
23 46 aC 
2 3 0 0 . .  
2 3 2 0 . .  

eL .... 
L. .... 
L ..... 
F ..... 

4 45 
4 47 3 
4 5 5 . .  
5 m . ,  

16 

............................ 

..................... 3,080 ............................ ............................ .................... .............. I: ............. 

-~ 

Illinois. Chicago. University of Chicago. U. S. Weather Bureau. 
Lat., 41' 47' N., long., 87' 37' W. Elevation, 180.1 meters. 

Instruments: Two Jiilnedhsw horizontal pendulums, 0.45 kg. 

Illinois. Chicago. University of Chicago-Continued. 

1919. 
May 22 

H.m.s. 1 Src. 1 p I p I km. 1 
12 02 47 ..................... fi, 425 
12 10 43 ............................. N-8 component 

not worung. 
V TO e Sensitivity. 

E 150 12 20:1 1"mc tilt=Z&Gmm. 
N 150 8 2O:l 1"arctilc-13.2 mm. Instrumental constants. .{ 

n a 12 ....... ............. 
12 25 .. 
12 15 00 44 30 ............................. I 16 1 ......I....... ).......I 18 I::::::: : ...... 

- 
1Y19. 

Yay 1 

2 

2 

2 

3 

I 

5 

B 

1 

I 

I 

1: 

1 

1: 

1 

L 

1 

2 

- 
,.-.. 

..... 

..... 

..... 

..... 

..... 

..... 

..... 

..... 

.... 

.... 

..... 
.... 

..... 

..... 

..... 

..... 

..... 

..... 

3 ........ e~ .... .. ....... ....... L ..... 
L ..... 7 17 .. 
F ..... 801) 

2i  ........ 0 ...... 
L.. . . .  
F..... 

2s ........ L ..... 1 F..... 
29 ........ L ..... 

li 17 24 1 _ ._____I  ....::: ....... I... .... 
is 05 m , 31 ,.... ...... 1 ....... 
18 40 .............................. 
3 40 .. 24 ..................... 
400 .............................. some time. 

24 I ..................... ::E :: I 15 I ....... 1 .......I ....... I 
12 30 .............................. ...... !. .... ..I_. .... .\11.810?1 ....... 

F merges with long 
18 I period di0turb- 

a c e  tbat contin- .............. 
Pnnsns. Laturunce. LTn.ilvrsi.ty of Kansaa. Depxtnient of Physics 

m d  Astronomy. F. E. Kester. 

Instrument: Wiechert. 

Instrument:\lconstants.. nr, 3.4 4:1 

(Report for &lay, 1919. not, received.) 

Lat., 38" 57' 30" N.; long., 95' 14' 58" W. Elevation, 301.1 meters. 

V To e 

(" li7 3.4 4:1 

3L .... 21 01 00 
L.....l 21 10 30 
F.....( 21 40 .. 18 .. ............ 

..... I.. ............ C 011 t i n  lies with 
18 ..................... same perlod and ...... .......I.. ..... ......_I small amplitude 1 I foroveranhour. 1 I .................... 8,740 ..... -, ..................... 

Maryland.--ht.Zlp?ihani .--Magnetir Obscrwfmy.-U.  S. Coast and 
Geodetic Survey. George Hartnell. 

Instruments: Two Bosh-Omori, 10 and 12 kg. 
Lat., 38" 44' 00'' N.; laug., 76' 50' 80'' W. Elevation, 71.6 metera. 

V To 
E 10 15 
N 10 16 Instrumental constants. .{ 

F ..... I 0 40 .. 

..... .... 
.............. 
.............. 

....... 

6 1  ....... 
I 
I 
I 
I 
I ........................... 

18 ..................... 
16 ..................... F loSt In distur- 

........................... All phases uiicer- 
I I ! ~anesafter 1% 

L? ....I n 21 .. 18 ........ PN .... Falnt m- by ..... ....... Pm .... ...... Sh&. 
ME .... ....... 30 .... 10 46 02 30 ....... 

eL .... 10 W aC 
L ..... 11 01 .. 
F ..... I 11 30 .. c .....I 10 54 .............................. I C--..] 4 I 6  .. 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ........ ... ............................ a0 ~ P N  4 36 45 Very hlnV noth- 

e h .  .. 4 41 .............................. ingonE1W. 

-~ I 
Masmchusette. Cain bridge. H(ir c w d  Univmsify Sriaiiographic Statim 

J. 13. Woodworth. 
Ut., 42" 22' 36" N.; long., ?lo 06' 59" W. Elmation, 6.4 meters. Foundatii: Glacial 

Instruments: Two Bosh-Omori 100 kg. horizontal pendulums (mechanical mglstratlon). 
sand over clay. 

-- - 
...... W31'ofarc. FiFJt 

phasemasked by 
mlcmseicrms. 

l9l9. 
&Y 1 

L.. ... 4 34 3( 
436a $:::::I 5 50 .. ....... I ....... ....... ....... I 
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O? .... 
SX?.-. 
IN ..... 
~ L N  ... 
L.... 
Mu?.. . 
F ..... 

PN? ... 

MONTHLY WEATHER REVIEW. 
TABLE 2.-Inehrcnzentcrl aeimndogiml repmta, May, 19194ontinued. 

H .  m. 6. 
# 08 . 
2 34 ar 
2 %  % 
2 56 21 
2 5 5 5 4  
3 Os .. 
4 38 .. 

2 2 2  li 

363 

12 
7 

32 
18 
17 

3 
17 
16 

~~ ~~ 

Maasachusetta. Canibridgs. Harvard University Seismographic 
Station-Continued. 

........................... ..................... ..................... ..................... 
..................... ..................... 

........................... 

.................... 10,5251 Distance from e L  ..................... P. 9 p h a s e s  ..................... rather vaguely ............... defined. Possibly 

1919., 
May , 

1 

t 

i 

i 

1 

l! 

le 

2E 

a 

___.__I ....... 

..... 

..... 

..... 

..... 

..... 

..... 

...... 

...... 

...... 

...... 

...... 

1: ..... :::: ... k i n s  with PR,. 

O? .... 
eP .... 
IN ..... 
In ..... 
SN .... 
eLu ... 
Lw .... 
L.. ... 
Mu .... 
F ..... MN... . 

0 5 1  S.! 
1 0 5 0 1  
1 0 8 3 7  
1 15 32 
1 1 6  .. 
1 3 7  44 
1 3 8  01 
1 4 0  1s 
1 5 4  .. 
5 19 .. 1 %  .. 

Sw. 
4 

23 

30 

4 
4 
5 
5 
R 
22 
44 

17 

- 
p p km. ..................... ..................... ........................... 

..................... ........................... 

..................... ..................... ..................... ..................... ..................... ..................... ..................... ........................... 

..................... 
........................... 

11 
7 

24 

3 

5 
17 

11 05 18 
F ..... 11 31 .. 

.................... .................... ........................... 
..................... ..................... ..................... ........................... 
..................... Phases overlap ing ........................... N-S not recodng. 

..................... ..................... ........................... 

e=..... 
eI.. ... 
F. .... 

H.m. 8. 
6 a1 15 
6 UB 25 
6 34 - 

20 
18 

20 
18 

6 
6 

12 
15 
24 
30 
78 
BO 
48 

9-15 
35 
1s 
14 

20 

~ m .  1 p 1 Ir I km. I ...... , .............. 10,700 Dlstmca from e L S  

........................... 511% 

..................... No trace on N-S. ..................... 
........................... 

..................... Not tme on N-S. ..................... ........................... 
.................... 10,640 95"/45' Of BW. ........................... ..................... ..................... 

..................... ..................... 

..................... ..................... ..................... ..................... ..................... ..................... 

..................... Several rnnxima .......................... from 20h E+ U2. 

from 18 to l5secs. 

..................... Indistinct on N-5. 

..................... ..................... 

........................... to. 21h 17-, 251 
\vl th  pcr iods  

.......................... eE. l l h .  

LE.... 
L.. ... 
F ..... 

30 maing distance 
32 11 7W h i  and 

La Poi. distance 
14,260 km 0:W 

Y o:hh~w iim. CI. 

23 42 02 
23 44 32 

0 10 .. 2 

3 

4 

5 

....... 

. . -. . -. 

....... 

....... 

LE. ... 
L..... 
F..... 

70" 16' of a r c .  
Changing records 
from 19 OW to 
12h w. 

7 0 9  16 
7 1024 
7 28 37 

Miiasouri. Saint Louis. St. Louis Unizursity. Geophysical Observa- 
tory. J. B. Goease, S. J. 

Lat., 38" 38' 15" N . long 90' 13' 5s" W. Elevation 1W.4 meters. Foundation: 12 
leet 01 tough iiay over l ies tone of Miissippl sy'stem, about 3OU feet thick. 

Instrument: Wiechert So kg. astatic, horizontal pendulum. 
1' To e 

Instrumental constnnts..So 7 5 1  

(Report for May, 1919, not received.) 
New York. Ithiica. Cornell University. Heinrich Ries. 

-___- 

Lat., 42' 213' 55" N.: long., i6" 29' 09" W. Elevatlon, 242.6 meters. 

P. .... 
P n  .... 
PR,. .  
SN.... 
6. ..... 
LN? ... 
L..... 
Fx .... 

Imtruments: Two, Bweh-Omorl, 25 kg.. hnrimntal pendulums [mechanical 
registration). 

T- ?'a e 
Instrumental constants.. 

l o 4  53 
1 M 56 
1061 12 
1 1 4  49 
1 15 09 
1 25 I 
1 3 1 5 0  
3 54 - 

-~ 
1919. 

?day 1 ....... 

L.... 
F. .... 

23 44 20 

0 03 - 

20 ....... I 

eP .... 
I. ..... 
F..... 
e=..... 
e...... 
I.. .... 
B. .... 

-- 
I 

20 01 49 
20 32 25 
23 OS- 

2 49 27 
2 51 5s 
2 51 33 
3 05 - 

L..... 
EM. ... 
Y..... 
c. .... 
F.... .  

eL. ... 3 01 30 
Fm .... 400- 

20 41 02 
20 42 54 
20 44 46 
21 29 22 
23 16 30 

01 .... 
eN..... 
e. ..... 
It#--- . .  
L. .... 
F ..... 

8 53 

8 57 59 
8 5s 29 
9 01 59 
9 0 5 . .  

8 57 ii 2 

6 
10 i 
6 
8 

................... 

6 

13 
12 

eP.. .. 10 43 40 
Fp .... 10 51 - 

.......................... Distance under  ..................... 2 , W  km. .......................... ..................... ..................... .......................... 

.......................... 01 10'~. Distance .......................... around 2,000 km. .......................... CI. preceding. ..................... ..................... .......................... 
2,505 23'13'OfWC. .......................... From the west. .......................... From the nwth. 

.......................... 1 rom LP. 
..................... 0 and distance 

.......................... ..................... ..................... .......................... .......................... .......................... 

e. ..... 4 39 17 
L. .... 4 4013 
F. .... 5 04 - 

.._..I ....... I ....... .......I 

New York. New York. Fordham Unisersity. D. H. Sullivan, 8. J. 
Lat., 40' 51' 47" N.; long., 73' 53' Os" W. Elevation, 23.9 meters. 

r ' T a c  
Instrument: Wiechert, SO kg. 

instrumental con st ants..{^ ;i ::: 
(Report for May, 1919, not received.) 

en ..... 
ea ..... 
Lu .... 
L.? ... 
L. .... 
F ..... 
O? .... 
1P. .... 
e...... 
e,..... 
en.---- 
EL. ... 
e h  ... 
MN .... 
Y..... 
CN .... 
F. .... 

iPN-.. 

P:inma Canal Zone. Balboa Heiqhts. Isthmian Canal Commission. 
h t . ,  8" 57' 39" N.: long., 79' 33' 29" W. Elention, 27.6 meters. 

Instruments: TWO Bosch-Omori, 2.5 kp. 
1,' To 

Instrumental constrmts..lO 20 

10 42 55 
10 43 19 
10 45 40 
1 0 4 5 4 3  
10 46 21 
11 35 .. 

31 I 1  

.I 40 20 
4 41 15 
4 41 3 
4 42 29 
4 42 31 
4 45 01 
4 45 24 
4 45 31 
5 15 .. 

f 36 19 
4 3 6 5 9  

O..... 

s. ..... 
eL ,... 
L. .... 
LE .... 
C. .... 
F? .... 

1'N .e.. 

* Trna amplitude. 

11 6.9 00 

12 12 19 
12 26 20 
1230 w 
12 33 10 
12 43 14 
13 02 .. 

12 03 10 2 
8 
3 
18 
22 

.*12 

.................... 7,790 I ..................... ..................... ..................... ..................... ..................... ..................... .......................... 

1919. I 1 -  ( H . r n . 8 .  
May 6 8 35 30 

8 40 30 
8 5 0 0 0  
8 56 00 
9 28 a0 

SN. p p I k r n .  ............................ ............................ .............. *600 ....... ....... rB00 .............. ............................ 
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TAELE 2.-Instrumentnl sedsmological reports, May, 19194ontinued. 

H. m. a 
3 04 2s 
3 12 .. 

Mir, 1910 

SN. 
18 
1s 

Date. 

Ir I p I k m .  

.......! 1::: ... : ...... 10 ......... Nothing dehite  
onN. 

.............................. Do. 

............ .!. ............. Probably I'RI. 

ht . ,  18O 09' N.: long., 65' 2i' W .  Elevation, 19,s meters. 

eE .... 
eN .... 
eN .... 
eL1.. . 
eL. ... 
ME.-.. 
MN ... 
FN.... 
FE .... 
BP.. .. 
LE .... 
LN.... 
YE.. .. 
MN .... 
C N  .... 
CE .... 
FN .... 
Fm .... 

eP11.. . 

1919. 
May 2 

3 

0 

22 

- 

1 1 1  39 
111 4s 
121 Si 
1 43 40 
1 54 a0 
154 07 
2 0 0 %  
2 18 .. 
3 18 .. 

20 01 ,58 

20 40 15 
20 40 46 
21 00 02 
21 00 20 
21 11 .. 
21 21 .. 
21 54 .. 
22 05 .. 

30 02 05 

..... 

..-.. 

...... 

...... 
- 

1. ..... 
,L..... 
iL ..... 

Innstrummts: Two Uosch-Omori. 
1' To 

Instnimmtal eanstm.nls..{i :t E 

130 
140 
146 

00 
00 
48 
30 
48 
42 

24 
00 
30 
12 

............................ ........................... .............. I: ............. 

.............. ! .............. 

.......................... ....... *asp0 1:: ............ .......... ....I.. ............ 

.............. ' .............. ....... ?ZOO I .............. ............................. 
OPE ... 3 18 10 
Fm ...I 3 44 .. 

e ...... I w 00 00 

P.. .. _I 20 02 12 
eP .... 20 01 N 
IP ..... 200154 
IP ..... 20 07 N s ...... 201200 
e8 ..... 20 ia 4s 
L ..... 202006 
L ..... 202406 
L ..... 203930 

..................... 9,520 ............................ ............................ ............................ ............................ ............................ ............................ ............................ ............................ 
, ............................ 

......I ....... I ....... ! ....... ...... I ............... I ....... ...... 1 ....... ! ....... !..:.... 
20 I 

....... ....... 
...... 

...... ... ....... 

iL ..... 1 ?or336 
iL ..... 20 47 36 
1L .....I 20 49 36 
M ..... zo 53 36 
Y ..... I 21 02 64 
eL .... 21 56 00 
Y ..... I 22 00 30 

....... 
40 ...... 

Well defined. 

....... ....... 
19 
16 ...... 
19 ...... 
16 ...... 

............................ ............................ Well defined vlbm ............................ tions continue ....... * 7 m  .............. m i l  ziha3-. ....... *8500 .............. ............................ Increme of move .......I *a500 .............. ment. 

13 1 10 I.. .... -1.. .....I Nothing on N. .......,....... I ............... 
I I  

..... F 
P ..... 
s...... 
eL .... 
L ..... 
F ..... 
e r  .... 
8 ...... 
1, ..... 
L ..... 
L ..... 
F ..... 
e ...... 
F ..... 
en ..... 
F ..... 
L ..... 
F ..... 

L..... 

e ...... 

Vermont. Northjeld. U. S. Weather Bureau. Wm. A. Phaw. 
Let.. 44O 10' N.: long., 72' 11' W. Mlevation, 256 meters: 

Instruments: Two Bwh-Omori, mechanical registration. 

.............................. 3 20 I 
10457 ..................... 9,450 
1 15 30 ............................ 
154 .. 16 ..................... 

20 01 20 ..................... 9.700 
201205 ............................ 
20 35 00 40 ..................... 
20 41 30 16 ..................... 
205600 a0 ..................... 
21 Cn 00 16 ..................... 
2 2 0 5 . .  ............................ 
104335 ............................. 
11 00 .............................. 
436 .............................. 
455 .............................. 

137 .............................. I 
2 45 ....................... .......I 

12 30 00 
12 33 30 
12 45 

1919. 
May 2 

e ...... 
eL .... 
Y ..... 
eLrep. 
Y ..... 
F ..... 

3 

6 16 36 ............................ 
6 23 00 ............................ 
6 31 00 ....... "1400 .............. 
7 2.5 54 ............................ 
72908 ....... +aM) .............. 
748061 ............................ 

6 

e? ..... 
L ..... 
eL .... 
Y ..... 
Y ..... 
L ..... 
F ...... 

1s 

20 

22 

10 50 30 1 ....... 
110300 
11 04 48 I ............................ 
11 OB 42 ....... YO0 .............. 
21 11 12 ....... *50 .............. 
4 49 18 ....... *50 .............. 
45536 ............................ 

- 
..... 
,..... 

...... 

...... 

...... 

..--.. 
- 

Canada. Ottawa. Dominion dstmnomiral Observatory. Earthquake 
Station. Otto Klotz. 

Lat., 45" 23' 38" N.; long., 75O 42' 57'l W. Elevation, 83 meters. 

Instruments: Two Boseh photogra hlc horizontal pendulums, one Spindler & Boper &. vertical seismograph. 

Y Ta 
Imtrumental mn~rmts..l20 26 

(Report for May, 1919, not received.) 

~ 

Data. I Phase. I Time. An IE.1 Remarks. 

Canads. Toronto. Donainion Meteorolopkal Semite. 

and clay. 

Instrument: Milne horizontal pendulum. North; in the meridian. 

Lat., 43O 40' 01'' N.; long., 79. a3' 54" W. Elevation, 113.7 meters. Subsoil: Sand 

To 
Instrumental constant. .IS. Pillar deviation, 1 mm. swhg of boom=O.45". 

1919. 
=aY 1 

2 

3 

4 

6 

m 

1 

1 

d 

I 

I 

l! 

l! 

1 

..... 

..... 

..... 

...... 

...... 

...... 

..... 

...... 

..... 

..... 

..... 

..... 

..... 

..... 

...... 

P t  .... 6 50 18 ...... 2 33 51 

.... .... ...... 

L.....I 23 41 
?L .... 1 %  43 ::::::I t 2 
L.....( 5 05 
M.....I 5 10 
3L .... 5 07 

F7 .... I 601 

Phases c l  
marked. 

. e a r l y  

Ft .... I 0 47 36 ............................ 
L ..... 1 5 44 12 1 ...... ............................ *loo 1- ._...I ...... I 
F ..... 5 48 18 
P ..... I 5 59 36 1 ....... 1 .......I ....... I..- .... I 
e ...... 6 08 90 .......I ..............I ....... 
81 ..... 6 10 30 ............................ 
e87 .... 6 12 54 ............................. 

L ..... 10 Pg 18 ............................ 
Y ..... I 10 33 '24 I I I i I  ....... *5O .............. 

i ...... Probably off west 
eL .... 12 44 00 coast of Vsncou- 
Y ..... la 44 24 ....... verbland. 
F ..... 13 08 30 
L? .... I 5 01 38 I ....... ....... I ....... I 

Trace amplitude. 



MAY, 1919. 

1919. 
May 8 

14 

18 

19 

19 

a0 
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TABLE 2.-Inskumental seismological repor&, May, 19194ontinued. 

....... 

....... 

....... 

....... 

....... 

. -. . -. . 

365 

22 

a3 

Cans&. Toronto. Dominion MetcorologiCal Serv idon t inued .  

eL .... 4 41 42 ............................ 
M ..... 4 4208 ....... .a00 .............. 
F ..... 44830 ............................ 

........ L ..... 12 11 1s ............................ 
L ..... 122436 ............................ 
eL .... 12 29 08 ............................ 
M ..... 123524 ....... +800 .............. 
F ..... 13 14 12 ............................ 

........ L ..... 7 0 8 3 6  ............................ 
F ..... 7 2 9 3 6  ............................ M ..... 7 12 00 ....... c200 .............. Thickening. 

Canada. Victoria, B. C, Doniinwn Jfeteorobgical Servke-Contd. 

P.... .  
L... . .  
M.... .  
F...  .. 

1919. 1 I ..... I ~ . m . s .  I ~ m .  I fi  1 -  f i  1 km. I May 20 ........ e ...... 4 29 12 ........................... 
4 38 42 ............................. 

4 21 35 
4 !a 34 
4 !Z3 33 
4 39 46 

....... 

16 

a7 ........ L ..... 17 51 30 
L ..... 18 03 42 
M ..... 18 OB 30 ....... 
F ..... 18 IS 36 

..................... 550 ............................ 
*1,m .............. ............................ 

..................... 

Z9 ........ eL .... 6 29 08 ............................ Gradual thicken- 1 1 M F-...! ..... 63006 6 37 06 1 ......1......1......1.1... ....... *a00 .............. 1 ing 
-- 

* Trace amplitude. 

Canads. Victoria, B. C. Doininion Meteorological Service. 
ht . ,  48- 24' N.; long., 123' 19' W. Elevatlcm, 67.7 meters. Subsoil: Rock. 

Instruments: Wiechert, vertlesl; Milue horizontal pendulum, North. In the meridian. 

TO 
Instrumental constant.,l8. Pillar deviation. 1 mm. swing of boom--0.54". 

14 I 6 

1919. 
May 1 

1 

1 

2 

2 

3 

4 

6 

6 

7 

7 

7 

8 

.............. 

I 
....... ..... 6 2 5 5 3  ............................ ..... G 30 18 ....... *lo0 .............. .... 7 13 35 ............................ 

sm. 1 p I p I km. I 
L..... 
M .... 

....... L ..... ...... 
M ..... 10 16 36 ...... ....... ..... 

....... L ..... 220914 
M ..... 221438 ....... 
F ..... 

Vertical 
4 $2 SO 
4 #..I 34 

....... P ..... 2 B 3 i  
L ..... 2 41 3.3 
M ..... 2 50 28 ....... 
F.. ... 5 01 52 ...... _ j .  

22 

23 

....... 

....... 

I ....... .... 23 14 58 ....... 
M ..... 
F ..... ....... .......I ....... 

....... 

....... 

....... Lt .... 4 49 26 
M ..... 45421 ....... 
F ..... 50610 

M ..... 7 06 18 ........ 
P ..... 101 55 ..................... 7,530 

*50 .......I ....... 
S ...... 1 10 51 __._._.! ..................... 
L ..... 1 24 44 ....... ! ..................... 
M ..... 1 30 02 ........ 1,500 .............. 
F ..... 4 11 51 _ _ . _ _ _ . I  ..................... 

....... 

....... 

P ..... 1956 
s...... a0 05 
L..... a0 18 
Y..... a037 
F ..... 104 

51 
13 
59 
40 
44 

43 
OB 
5s 
19 
51 
09 
a7 
28 

....... Y ..... 10 07 15 ....... Verymdualthick- 

....... L ..... 10 47 38 
M ..... 10 52 33 ....... 
F ..... 110028 

..................... 0,WKl ............................ ............................ ....... W1,ooO .............. 

..................... 4,680 

....... *l,orm .............. ............................ 

....... +200 .............. 

............................ 

............................ ............................ 

............................ 

............................ 

* Traoe amplitude. 

....... P ..... 5 3 7  
0...... 5 13 
L... .. 5 52 
M. .... 6 02 
Lrip.. 7 40 
M. .... 7 14 
M. .... 7 49 
F. .... 7 53 

.... 
F 21 13 46 

M ..... ....... ....... 1 .......I 
P ..... 10 !B 47 
L ..... 10 29 17 
M ..... 10 30 16 ....... couver Islsnd. 
F ..... 10 39 07 

P ..... I f O t S 4 4  1 I ....... 1 .......I B O  1 
L ..... 102924 S ..................... 
M..... 10 SO 24 7 .............. 
P ..... 10 -34 08 ............................ 
L.. ... 4 32 49 ....... I.. ................... 
M F ..... ..... 4 45229 41 40 .......I *5M) 1 ....... 1 .......I 
?d ..... 

............................ 

....... i *mi ....... 1 .......I 

L ..... 13 04 54 
M ..... 12 07 21 ....... 
F ..... 13 05 3 

P ..... 
M ..... 7 17 42 ....... *w) .............. 
F ..... 7 29 00 No further record 

imtil thr 30th. 
si1 ply of paper 
exgausted. 

I I I I I I  

* Trace amplitude. 

SEISMOLOQICAL DISPATCHES.' 

Rdling,  Calif., May 2, 1919. 

also a t  Anderson, Calif. No damage was reported. (Amc. Press.) 
Laspalnuas, Canary Islands, May I.?, 1919. 

Four people were killed in the earthquake which shook the island 
of Fuertaventura several days ago. The bulk of the population of the 
island has fled. Relief measures have been undertaken. (Assoc. 
Press.) 
Flagstuf, Ark., MQY 2.9, 1919. 

.4 lig t earthquake shock a t  5:05 o'clock this morning, following a 
night of rain, thunder, lightning, and snow roused the city from ita 
slumbers hut caused no material damage. The home of C. 0. Lamp- 
land, astronomer a t  Lowell Observatory, was badly shaken. (Assoc. 

An earthquake of 15 seconds duration was felt here early to-day and 

Press.) 
Tokyo, Japan, May 24, 1919. 

Sixteen thousand persons were killed or injured by a volcanic erup- 
tion in central Java on Mav 30. This information is contained in 
official advices from Batavia: (Assoc. Press.) 
T'ineennes, hid., May 25, 1919. 

Earthquake shocks lasting two mhutes were felt here and a t  other 
places in southern Indiana and Illinois and western Kentucky to-day. 
Many persons were awakened by the tremors, but late to-night no 
reports of damage had been received. (Assoc. Press.) 
d m s l e ~ a i n ,  May 26, 1919. 

The volcano of Ralut in Java has burst into eruption, wi ing out 20 
villages in the district of Brengat and 11 in the vicinity of Blitar, and 
causmg deaths eatimated a t  15,000, according to a Central News dis- 
patch.received here. (Assoc. Press.) - 

1 Reported by the organlzatlon Indicated and collerted by the SelsmOlOglCal Station, 
Georgetowm University, Washington, D. C. 
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